Synergistic effects of activin and FSH on hyperphosphorylation of Rb and G1/S transition in rat primary granulosa cells.
Activin is produced in mammalian ovarian follicles and is known to function as a paracrine as well as autocrine factor for folliculogenesis and oogenesis. We investigated the functional mechanism of activin using a hormone-supplemented serum-free culture system of granulosa cells isolated from diethylstilbestrol (DES)-primed 21-day-old rats. Recombinant human-activin A appeared to induce CycD2 and to act synergistically with FSH to promote G1/S transition and cell proliferation starting from 12h after stimulation, accompanied by an increase of the hyperphosphorylated retinoblastoma protein (ppRb). Cells from unprimed rats gave similar results. FSH, in contrast, showed no CycD2-inducing activity, but turned out to modulate CycD2/cdk4 complex formation and enhance ppRb formation in conjunction with activin. These findings showed that the induction of CycD2 by activin and the synergistic effect of activin with FSH on ppRb formation play important roles in promoting G1/S transition in rat primary granulosa cells.